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(54) Pigment concentrate 



(57) Method for preparing a pigment concentrate 
which is suitable, in particular, for the preparation of a 
powder coating. The pigment concentrate is prepared 
by pigment particles being comminuted in the presence 
of an aqueous binder essentially consisting of a polyes- 
ter having a glass transition temperature of at least 60°C 
and an acid value of at least 60, to form a stable paste 
or suspension, the said paste or suspension formed be- 



ing subjected to a drying treatment, and the pigment 
concentrate being collected. The binder used is prefer- 
ably free of cosolvent, while expediently it is a resin hav- 
ing an acid value of at least 70° C. Preferably, no disper- 
sant is used. By using a pigment concentrate formed 
according to the present method, a powder coating can 
be formed which no longer has a tinting strength re- 
serve. 
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Description 

[0001] The invention relates to a method for preparing a pigment concentrate, more in particular to a pigment con- 
centrate suitable for preparing a powder coating. 

s [0002] It should be noted that powder coatings are coating types which are applied by fluidised-bed dip coating or 
electrostatic spraying. This is followed by baking, as a result of which the powder forms a homogeneous film. 
[0003] The powder coating is formed by a paint manufacturer by one or more pigments being mixed with a coating 
system (consisting of a resin and, where required, a hardener) and generally one or more additives and/or fillers. The 
mixture obtained is then homogeneously fused (where applicable at a temperature below the cross-linking temperature) 

io in an extrusion device and is extruded. The extrudate is then cooled to room temperature as rapidly as possible and 
is finely ground to obtain a powder which can be used as a powder coating. 

[0004] The drawback of such a powder coating however is that the powder formed may still have a suitable tinting 
strength reserve, tinting strength reserve being understood as meaning an amount of pigment whose staining power 
is not utilised. This can e.g. lead to colour differences between batches. 

is [0005] GB-A-11 97053 discloses a process for preparing pigment compositions comprising mixing an aqueous mass 
of a pigment and an aqueous emulsion or solution of a carrier (polyolefin, polyvinyl chloride, polyethylene oxide deriv- 
ative, rosin or rosin derivative) to form an unagglome rated mixture and spray drying said mixture. 
[0006] US-A-3759864 discloses a process for preparing pigmented solid particles of film-forming polymer by vola- 
tilising the liquid continuous phase of a pigmented dispersion of film-forming polymer. 

20 [0007] BE-A-842049 discloses a process for preparing pigment compositions by mixing an aqueous suspension of 
polymer containing 30-70 wt% of polymer with an aqueous suspension of a mineral pigment containing at least 30 wt% 
of pigment, and spray drying the mixture at 30-200°C. 

[0008] WO- A-95/31 507 discloses a method for preparing a pigment concentrate, which is characterised in that pig- 
ment particles are comminuted in the presence of an aqueous binder and preferably of a dispersant to form a stable 
25 paste or suspension, the paste or suspension formed is subjected to a drying treatment, and the pigment concentrate 
is collected. The binder is preferably a resin having a glass transition temperature of 25-55°C. A most preferred binder 
is a saturated polyester resin having an acid value of from 20 to 55. 
[0009] The prior art however still shows the above-mentioned drawback. 

[0010] There was thus a need for an improved method for preparaing a pigment concentrate suitable for powder 
coatings, and particularly a need for an improved composition for use in said method. 

[0011] The method of the invention for preparing a pigment concentrate suitable for preparing a powder coating is 
characterised in that pigment particles are comminuted in the presence of an aqueous binder essentially consisting of 
a polyester having a glass transition temperature of at least 60°C and an acid value of at least 60, to form a stable 
. paste or suspension, the paste or suspension formed is subjected to a drying treatment, and the pigment concentrate 
35 j s collected. 

[0012] The drying treatment applied preferably consists of spray drying; other drying treatments such as those em- 
ploying a drying drum or a belt dryer for example may however also be used. 

[001 3] It should be noted that a stable paste or suspension has been obtained once the comminuted pigment particles 
no longer settle in the paste or suspension within a specific rest period of the paste or suspension. Usually, a period 
40 of 5-30 min, is chosen for this purpose. 

[0014] During drying, only.the amount of water present in the aqueous binder used is evaporated. The present proc- 
ess is therefore particularly environment-friendly, while it is moreover economically advantageous, since no material 
has to be recovered. 

[0015] In the method according to the invention, there is preferably, in addition to the binder, no dispersant present. 
45 It was previously thought (e.g. in WO- A-95/31 507) that a dispersant would make it easier to obtain a stable suspension 
or paste. Normally, thus, the pigment concentrate will contain 35-65% of pigment, the remainder being (anhydrous) 
binder. 

[0016] Expediently, a binder free of cosolvent is employed. In practice it was found, however, that a cosolverit content 
up to approximately 5% in the binder to be used gives fairly acceptable results. The best results are obtained, however, 

so with a cosolvent content of 0-1 %. 

[0017] In the method according to the invention the binder used is preferably a resin which has a glass transition 
temperature of at least 60°C, more preferably at least 65°C, and preferably at most 80°C, more preferably at most 
70° C. Such a material is still found to be readily f usible in the extrusion device during the subsequent formation of the 
powder coating. It should be noted in this context that the temperature used in the extrusion device is usually from 110 

55 to130°C. 

[0018] Binders for use in the pigment concentrates of the invention essentially consist of polyester resins. Preferably, 
a saturated polyester resin is used. A particularly suitable polyester resin has an acid value between 60 and 90, more 
preferably of at least 70. 

) • . • 
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[0019] As stated above, in the present invention, pigment particles are comminuted with the formation of a stable 
paste or suspension. It was found in practice that a paste or suspension is stable if a particle size of less that 15 jam, 
preferably less than 10 |im, is obtained; such a particle size is preferably produced with the used of a bead mill. Ob- 
viously, the pigment particles must always be smaller than the thickness of the coating film ultimately to be formed. 
5 Moreover, the particle size is important for the gloss of the coating film to be formed, in the sense that the gloss is 
partly determined by the particle size of the pigment particles and their dispersity. 

[0020] The invention was found to be particular suitable for organic pigments; this is because it is very difficult to 
disperse such pigments during the manufacture of a powder coating. It was found, however, that as a resuft of them 
being used to make a pigment concentrate, such problems can be completely overcome. 
io [0021] Organic pigments which can be used, for example, are carbon black, phthalocyanine green, phthalocyanine 
blue, organic red and organic yellow 

[0022] The invention also relates to a method for forming a powder to be used as a powder coating, by mixing a 
pigment with a thermoplastic or thermosetting plastic, where applicable a hardener, and additives, by blending, melting, 
extruding and finely grinding the mixture into a powder, which method is characterised in that the pigment used is a 

*5 pigment concentrate prepared according to the method disclosed above. 

[0023] The invention further relates to a method for coating a substrate with a powder coating by mixing pigment 
particles with a thermoplastic or thermosetting plastic, where applicable a hardener, and additives, melting and extrud- 
ing the mixture formed, comminuting the extrudate formed into a powder, applying the powder obtained to a substrate 
in the form of a thin layer and melting said thin layer to form a coating, which is characterised in that the pigment 

- J 0 particles used are pigment concentrate particles obtained according to the method disclosed above. 

[0024] The invention is particularly applicable to powder coating compositions based on polyester or epoxy-poly ester 
resins. 

[0025] The invention is explained below in more detail with reference to the following embodiments. 
25 EXAMPLES 

Examples 1 and 2 
a. Polyester emulsion 

30 

[0026] A carboxylated polyester resin having an acid number of 75 (mg KOH/g) and a Tg (determined using DSC) 
of 60°C was prepared using 53 parts by weight (pbw) of terephthalic acid, 28 pbw of neopentyl glycol, 10 pbw of 
trimellitic anhydride and 9 pbw of diethylene glycol. 

[0027] The resin was emulsified to form an emulsion containing 16 wt% polyester in a mixture of water (79 wt%), 
35 dimethylethanolamine (3 wt%) and butyl glycol (2 wt%). 

. b. Pigment concentration 

\ [0028] A mixture was formed from 400 pbw of polyester emulsion, .1 .4 pbw of anti-foaming agent and 64 pbw of 
pigment. In Examples 1 and 2, there was respectively used a green and a violet pigment. Each pigment was dispersed 
with the aid of a bead mill to a particle size of maximum 10 pm, the result of the operation being a pigment paste. 
[0029] Each paste was then sprayed dry, and the desired pigment concentrate particles were obtained, which es- 
sentially consisted of 50 wt% of pigment and 50 wt% of binder. 

45 c. Powder coatings 

[0030] Polyester powder coating compositions were prepared with 

a polyester, commercially available as Nebores TN6400; 
so - a hardener, commercially available as Primid XL552; 
titanium dioxide; 
the pigment concentrate; and 
the usual additives. 

55 [0031] The compositions are indicated respectively in Tables 1 and 2. Each was applied on a substrate and baked, 
to form a coating. 
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Comparative examples R1 and R2 (reference) 

[0032] Powder coating compositions were prepared directly (i.e. without using a pigment concentrate) using the 
same components as in examples 1 and 2 respectively, in amounts as close as possible (with the objective to reach 
5 the same ratio Ti02/pigment). 

[0033] The compositions are indicated respectively in Tables 1 and 2. Each was applied on a substrate and baked, 
to form a coating. 

Comparative examples PA1 and PA2 (prior art) 

10 

a. Pigment concentrates 

[0034] Pigment concentrates were prepared substantially as described in Examples I of WO-A-95/31 507, with the 
following differences : 

75 

i) The pigments used were respectively the green and the violet pigments used in Examples 1 and 2; and 

ii) The amount of pigment was increased to obtain a concentrate containing 55 and 60 wt% of pigment respectively 
for PA1 and PA2. 

20 b. Powder coatings 

[0035] Powder coating compositions were prepared using the same components as used in Examples 1 and 2, in 
amounts as close as possible (with the objective to reach the same ratio 7102/pigment). 

[0036] The compositions are indicated respectively in Tables 1 and 2. Each was applied on a substrate and baked, 
25 to form a coating. 

Colour strength 

[0037] The colour strength was evaluated for each coating with respect to that of Comparative examples R1 and R2 
30 respectively as reference standard (i.e. 1 00%) containing the same pigment; a higher value expresses a better tinting 
strength. 

Clusters 

35 [0038] Pigment clusters were evaluated visually using a microscope (x10) on a scale from 0 (no clusters) to 1 0 (many 
big clusters). 



Table 1 
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(green pigment; composition percentages by weight) 




Example 1 


PA1 


R1 


polyester 


61.964% 


62.267% 


65.000% 


hardener 


3.051% 


\ 3.065% 


3.200% 


titanium dioxide 


26.025% 


26.152% 


25.396% 


pigment concentrate 


5.338% 


4.876% 




pigment 






2.604% 


additives 


3.622% 


I 3.640% 


3.800% 










pigment 


2.669% 


2.682% 


2.604% 


ratio Ti02/pigment 


9.751 


9.752 


9.753 










colour strength 


147.8% 


135.0% 


1 00% (reference) 
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Table 1 (continued) 
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(green pigment; composition percentages by weight) 




Example 1 


PA1 


R1 


clusters 


1-2 


6-7 


8-9 


Table 2 


(violet pigment; composition percentages by weight) . 




Example 2 


PA2 


R2 


polyester 


64.548% 


64.699% 


65.000% 


hardener 


3.178% 


3.185% 


3.200% 


titanium dioxide 


27.110% 


27.173% 


27.300% 


pigment concentrate 


1 .390% 


1.161% 




pigment 






0.700% 


additives 


3.774% 


3.782% 


3.800% 










pigment 


0.695% 


0.697% 


0.700% 


ratio Ti02/plgment 


39 


39 


39 










colour strength 


112.6% 


104.8% 


100% (reference) 


clusters 


1-2 


6 


6 



Example 3 

[0039] A powder coating composition as mentioned in Table 3 was prepared using the pigment concentrate of Ex- 
ample 1 , applied on a substrate and baked. 

35 

Table3 
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SO 



(green pigment; composition percentages by weight) 




Example 3 


epoxy resin 


34.52% 


Polyester of Ex.1 


34.52% 


titanium dioxide 


22.30% 


pigment concentrate 


4.95% 


additives 


3.71% 






pigment 


2.475% 


ratio Ti02/pigment 


9.0 






clusters 


5 



[0040] This is an example of use of a pigment concentrate according to the invention in an epoxy -polyester powder 
coating composition. 
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Claims 

1. Method for preparing a pigment concentrate suitable for preparing a powder coating, wherein pigment particles 
are comminuted in the presence of an aqueous binder essentially consisting of a polyester to form a stable paste 
or suspension, the paste or suspension formed is subjected to a drying treatment, and the pigment concentrate is 
collected, characterised in that the polyester has a glass transition temperature of at least 60°C and an acid value 
of at least 60. 

2. Method according to claim 1 , characterised in that the binder is a saturated polyester. 

3. Method according to claim 2, characterised in that the polyester has an acid value of at least 70. 

4. Method according to any one of claims 1 to 3, characterised in that a binder having a cosolvent content of 0-5% 
is used. 

5. Method according to any one of claim 1 to 4, characterised in that the pigment particles are comminuted, with the 
use of a bead mill, to a particle size of less than 15 um 

6. Method according to any one of claims 1 to 5, characterised in that the pigment used is an organic pigment, in 
particular selected from carbon black, phthalocyanine green, phthalocyanine blue, organic red and organic yellow. 

7. Pigment concentrate obtained with the method according to any one of claims 1 to 6. 

8. Method for forming a powder to be used as a powder coating, by mixing a pigment with a thermoplastic or ther- 
mosetting plastic, where applicable a hardener, and one or more additives, by blending, melting, extruding and 
finely grinding the mixture into a powder, characterised in that the pigment used is a pigment concentrate according 
to claim 7. 

9. Method for coating a substrate with a powder coating by mixing pigment particles with a thermoplastic or thermo- 
setting plastic, where applicable a hardener, and one or more additives, melting and extruding the mixture formed, 
comminuting the extrudate formed into a powder, applying the powder obtained to a substrate in the form of a thin 
layer and melting said thin layer to form a thin film, characterised in that the pigment particles used are pigment 
concentrate particles obtained according to the method according to any one of claims 1 to 6. 

10. Method according to any one of claims 1 to 6, 8 or 9, wherein the powder coating is based on polyester or epoxy- 
polyester resins. 
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